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HQ￿ XQD￿ HFRQRPtD￿ DELHUWD￿￿ YLQFXODQGR￿ ORV￿ FRVWRV￿ \￿ EHQHILFLRV￿ IXWXURV￿ GH￿ SROtWLFDV￿ GH
HGXFDFLyQ￿DOWHUQDWLYDV￿￿ /RV￿HMHUFLFLRV￿GH￿ VLPXODFLyQ￿PXHVWUDQ￿TXH￿ ORV￿HIHFWRV￿VREUH￿ HO
FUHFLPLHQWR￿VRQ￿PD\RUHV￿SDUD￿ODV￿SROtWLFDV￿GH￿HGXFDFLyQ￿TXH￿UHGXFHQ￿OD￿LQHILFLHQFLD￿LQWHUQD







































WKH￿RWKHU￿KDQG￿WKH￿ FRPSRVLWLRQ￿RI￿ WKH￿ H[SHQGLWXUH￿ LQ￿HGXFDWLRQ￿DOVR￿PDWWHUV￿￿ *HPPHO
￿￿￿￿￿￿￿￿IRU￿LQVWDQFH￿￿SURYLGHV￿HYLGHQFH￿WKDW￿KXPDQ￿FDSLWDO￿HIIHFWV￿RQ￿JURZWK￿DW￿SULPDU\
OHYHO￿DUH￿PRUH￿LPSRUWDQW￿LQ￿ORZ￿LQFRPH￿FRXQWULHV￿￿DW￿VHFRQGDU\￿OHYHO￿IRU￿KLJKHU￿LQFRPH




DGGUHVV￿DGHTXDWHO\￿ WKH￿ GHYHORSPHQW￿ RI￿ KXPDQ￿ UHVRXUFHV￿ LQ￿ /DWLQ￿ $PHULFD￿ KDV￿ EHHQ￿ D
FUXFLDO￿IDFWRU￿LQ￿H[SODLQLQJ￿WKH￿SRRU￿SHUIRUPDQFH￿RI￿WKHVH￿FRXQWULHV￿RYHU￿WKH￿ODVW￿GHFDGHV￿￿
,Q￿ WKH￿ FDVH￿ RI￿ 8UXJXD\￿ ZKHUH￿ LQ￿ ￿￿￿￿￿ WHVWV￿ ￿￿￿￿￿￿ RI￿ SULPDU\￿ VFKRRO￿ VWXGHQWV￿ IDLOHG
ODQJXDJHV￿DQG￿￿￿￿￿￿￿IDLOHG￿PDWKHPDWLFV￿￿:RUOG￿%DQN￿￿￿￿￿￿￿LW￿VHHP￿WKDW￿WKHUH￿LV￿VWLOO










PRUH￿ LQHIILFLHQW￿ LQ￿ 8UXJXD\￿ WKDQ￿ LQ￿ WKH￿ UHVW￿ RI￿ /DWLQ￿ $PHULFD￿￿ ZKLOH￿ LQ￿ 8UXJXD\￿ WKH






DQDO\VHV￿WKH￿ VKRUW￿DQG￿ORQJ￿ WHUP￿ HIIHFWV￿ RI￿ HGXFDWLRQ￿ DFWLYLWLHV￿ IRU￿ DQ￿ RSHQ￿ HFRQRP\￿
OLQNLQJ￿FXUUHQW￿FRVW￿WR￿IXWXUH￿EHQHILWV￿RI￿DOWHUQDWLYH￿HGXFDWLRQDO￿SROLFLHV￿￿7KH￿DQDO\VLV￿KDV
LPSOLFDWLRQV￿ IRU￿ SROLF\PDNHUV￿￿ DV￿ LW￿ VXJJHVWV￿ D￿ UHODWLRQ￿ EHWZHHQ￿ FRVW￿ HIIHFWLYHQHVV￿ RI












WKH￿ H[WHQGHG￿ YHUVLRQ￿ RI￿ WKH￿ +HFNVFKHU￿2KOLQ￿ PRGHO￿ GXH￿ WR￿ )LQGOD\￿ DQG￿ .LHU]NRZVNL
￿￿￿￿￿￿￿ ZLWK￿ HQGRJHQRXV￿ HQGRZPHQWV￿￿ WUDGH￿￿ E\￿ PRGLI\LQJ￿ LQFHQWLYHV￿ WR￿ LQYHVW￿ LQ
HGXFDWLRQ￿￿ OHDGV￿ WR￿ GLYHUJHQFH￿ LQ￿ WKH￿ DFFXPXODWLRQ￿ RI￿ HQGRZPHQWV￿ DFURVV￿ FRXQWULHV￿
+RZHYHU￿￿)LQGOD\￿DQG￿.LHU]NRZVNL￿GR￿QRW￿WDNH￿LQWR￿DFFRXQW￿WKH￿IDFW￿WKDW￿VNLOOV￿DUH￿DOVR
XVHG￿ LQ￿ WKH￿ SURGXFWLRQ￿ RI￿ HGXFDWLRQ￿ ￿WKH\￿ FRQVLGHU￿ LQVWHDG￿ HGXFDWLRQ￿ XVLQJ￿ VSHFLILF
IDFWRUV￿￿￿SRLQW￿WKDW￿LV￿UDLVHG￿E\￿&DUWLJOLD￿￿￿￿￿￿￿￿DQG￿5DMDQ￿￿￿￿￿￿￿￿IRU￿LQVWDQFH￿￿,Q￿WKHLU
PRGHOV￿ VNLOOV￿ DUH￿ XVHG￿ WR￿ SURGXFH￿ VNLOOV￿￿ DV￿ HGXFDWLRQ￿ LV￿ VNLOO￿ LQWHQVLYH￿￿ ZKHQ￿ LQ￿ WKH
XQVNLOOHG￿ DEXQGDQW￿ FRXQWU\￿ WKH￿ FRVW￿ RI￿ SURGXFLQJ￿ HGXFDWLRQ￿ LV￿ UHGXFHG￿ LW￿ IDYRXUV￿ WKH
SURGXFWLRQ￿ RI￿ VNLOOV￿ DQG￿ DOORZV￿ WKH￿ FDWFKLQJ￿ XS￿ HIIHFW￿￿ ZKLOH￿ WKH￿ RSSRVLWH￿ KDSSHQ￿ LQ
GHYHORSHG￿FRXQWULHV￿￿VR￿WKHVH￿PRGHOV￿SUHGLFW￿WUDGH￿ZLWK￿FRQYHUJHQFH￿ LQ￿KXPDQ￿FDSLWDO












PDGH￿ LPSOLFLW￿ E\￿ WKH￿ DVVXPSWLRQ￿ WKDW￿ VWXGHQWV￿ H[LW￿ WKH￿ V\VWHP￿ ZKHQ￿ WKH￿ TXDOLW\￿ RI
HGXFDWLRQ￿WKH\￿UHFHLYH￿LV￿SRRU￿
(GXFDWLRQ￿LV￿VNLOO￿LQWHQVLYH￿￿EHLQJ￿LWV￿EXGJHW￿H[RJHQRXVO\￿ GHWHUPLQHG￿DQG￿ILQDQFHG￿E\
￿GLUHFW￿ DQG￿ LQGLUHFW￿￿ WD[HV￿￿ (GXFDWLRQ￿ LV￿ D￿ PXOWL￿SURGXFW￿ DFWLYLW\￿￿ %DVLF￿ HGXFDWLRQ
µSURGXFHV¶￿ERWK￿XQVNLOOHG￿ZRUNHUV￿DQG￿VWXGHQWV￿TXDOLILHG￿WR￿HQWHU￿KLJKHU￿HGXFDWLRQ￿￿DQG
KLJKHU￿HGXFDWLRQ￿µSURGXFHV¶￿VNLOOHG￿ZRUNHUV￿IURP￿TXDOLILHG￿VWXGHQW￿LQSXWV￿
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DQG￿ UHSHWLWLRQ￿ DUH￿ LQYHUVHO\￿ UHODWHG￿ WR￿ VFKRRO￿ TXDOLW\￿￿ $VVXPLQJ￿ FRQVWDQW￿ QXPEHU￿ RI
HQWUDQWV￿DQG￿H[LW￿DQG￿UHSHWLWLRQ￿UDWHV￿WKH￿QXPEHU￿RI￿VWXGHQWV￿DW￿HDFK￿OHYHO￿LV￿JLYHQ￿E\￿
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ZKHUH￿
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LQFUHDVH￿ RI￿ UHVRXUFHV￿ DSSOLHG￿ SHU￿ SXSLO￿￿ WKXV￿ LPSURYLQJ￿ HGXFDWLRQ￿ TXDOLW\￿￿ $V￿ VWXGHQW
SHUIRUPDQFH￿LV￿SRVLWLYHO\￿DVVRFLDWHG￿ZLWK￿HGXFDWLRQ￿TXDOLW\￿￿WKH￿H[SDQVLRQ￿RI￿WKH￿EXGJHW
LQFUHDVH￿WKH￿GHPDQG￿DW￿IXUWKHU￿VWDJHV￿ZKLFK￿EULQJV￿DERXW￿DQ￿LPSURYHPHQW￿LQ￿WKH￿LQWHUQDO











HGXFDWLRQ￿ DFWLYLWLHV￿ RQ￿ SURGXFWLYH￿ VHFWRUV￿ DORQJ￿ WKH￿ IROORZLQJ￿ OLQHV￿￿ &RQVLGHULQJ￿ WZR
WUDGDEOH￿VHFWRUV￿DQG￿D￿QRQ￿WUDGDEOH￿HGXFDWLRQ￿VHFWRU￿￿￿ZKHUH￿DOO￿VHFWRUV￿XVH￿VNLOOHG￿DQG
XQVNLOOHG￿ODERXU￿￿ 8 6 L ￿   ￿￿￿JRRGV￿DQG￿IDFWRUV￿PDUNHWV￿DUH￿FRPSHWLWLYH￿DQG￿WKH￿SURGXFWLRQ


























































































































































































d / /   O ￿LV￿WKH￿SURSRUWLRQ￿RI￿WKH￿HQGRZPHQW￿RI￿IDFWRU￿L￿XVHG￿LQ￿WKH￿SURGXFWLRQ
RI￿JRRG￿






i O O O ￿￿$V￿* Ö ￿LV￿H[RJHQRXVO\￿GHWHUPLQHG￿￿WKLV￿H[SUHVVLRQ￿FDQ
EH￿UHZULWWHQ￿DV￿
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￿ OOOOOOOOOOO  ￿ ￿ ￿￿ $VVXPLQJ￿ WKDW￿ VHFWRU








DQDO\VHG￿LVRODWHG￿IURP￿HQGRZPHQWV¶￿JURZWK￿￿+HQFH￿￿IURP￿￿￿￿￿DQG￿￿￿￿￿ZKHQ￿ ￿ Ö ! * ￿DQG
￿ Ö Ö    
￿





























































! ! ￿￿LPSO\LQJ￿ ￿ Ö ! ; ￿￿ ￿ Ö ￿ <























:KHQ￿ HQGRZPHQWV￿ FKDQJH￿ WKH￿ VWDQGDUG￿ 5\EF]\QVNL￿ HIIHFW￿ LQGLFDWHV￿ D￿ VKLIW￿ LQ￿ WKH
SURGXFWLRQ￿ SRVVLELOLW\￿ IURQWLHU￿ ELDVHG￿ WRZDUGV￿ WKH￿ VHFWRU￿ LQWHQVLYH￿ LQ￿ WKH￿ IDFWRU￿ ZKLFK
JURZV￿UHODWLYHO\￿￿7R￿DQDO\VH￿WKLV￿HIIHFW￿FKDQJHV￿LQ￿HQGRZPHQWV￿ZLOO￿EH￿LVRODWHG￿IURP￿WKH






































































































































































































HQGRZPHQW￿ FRUUHVSRQGV￿ WR￿ FDVH￿ ￿￿￿ 7KH￿ LQLWLDO￿ HTXLOLEULXP￿ LV￿ JLYHQ￿ E\￿ $￿￿ 7KH￿ QHZ
HQGRZPHQWV￿DUH￿DGGHG￿DV￿
• / ' ￿DQG￿
‚ / ' ￿WR￿WKH￿RULJLQDO￿ER[￿￿ZKHUH￿
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*URZWK￿ZLOO￿EH￿ELDVHG￿WRZDUGV￿VHFWRU￿ < ￿WR￿WKH￿GHWULPHQW￿RI￿VHFWRU￿ ; ￿ZKHQ￿WKH￿DERYH
H[SUHVVLRQ￿UHWXUQV￿D￿QHJDWLYH￿YDOXH￿￿6XIILFLHQW￿FRQGLWLRQV￿IRU￿WKLV￿WR￿KDSSHQ￿DUH￿￿DVVXPLQJ
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7KHQ￿￿ VXIILFLHQW￿ FRQGLWLRQV￿ IRU￿ WKH￿ H[SDQVLRQ￿ RI￿ HGXFDWLRQ￿ WR￿ EH￿ GHWULPHQWDO￿ RI￿ VNLOO￿
LQWHQVLYH￿DFWLYLWLHV￿DUH￿PHW￿ZKHQ￿￿D￿￿HGXFDWLRQ￿VHFWRU￿LV￿VNLOO￿LQWHQVLYH￿￿L￿H￿￿WKH￿UHODWLYH
LQWHQVLW\￿RI￿VNLOOHG￿ODERXU￿LQ￿HGXFDWLRQ￿LV￿KLJKHU￿WKDQ￿WKH￿VNLOOHG￿WR￿XQVNLOOHG￿UDWLR￿LQ￿WKH




)RU￿ WKH￿ VLPXODWLRQV￿ WKH￿ JHQHUDO￿ VSHFLILFDWLRQV￿ SUHVHQWHG￿ LQ￿ WKH￿ SUHYLRXV￿ VHFWLRQ￿ DUH
H[WHQGHG￿WR￿LQFOXGH￿QRQ￿WUDGDEOH￿VHFWRUV￿DQG￿LQIRUPDO￿DFWLYLWLHV￿￿7KH￿PDLQ￿IHDWXUHV￿RI￿WKH
H[WHQGHG￿PRGHO￿DUH￿DV￿IROORZV￿￿7KHUH￿DUH￿WKUHH￿WUDGDEOH￿VHFWRUV￿￿$￿￿%￿DQG￿IRUPDO￿&￿￿￿D
QRQ￿WUDGHG￿VHFWRU￿LQIRUPDO￿&￿DQG￿WKH￿SXEOLF￿ VHFWRU￿￿ 6HFWRU￿ $￿ LV￿DQ￿XQVNLOOHG￿LQWHQVLYH
H[SRUWLQJ￿DFWLYLW\￿￿VHFWRU￿%￿LV￿D￿VNLOOHG￿LQWHQVLYH￿LPSRUW￿FRPSHWLQJ￿DFWLYLW\￿￿DQG￿IRUPDO
VHFWRU￿&￿LV￿D￿VNLOOHG￿LQWHQVLYH￿DFWLYLW\￿EXW￿ZLWK￿D￿ORZ￿SURSRUWLRQ￿RI￿WRWDO￿SURGXFWLRQ￿EHLQJ























H[SDQVLRQ￿ RI￿ HGXFDWLRQ￿ ZLWK￿ VDPH￿FRVW￿ DOWHUQDWLYH￿ SROLFLHV￿ ￿IRU￿ VLPSOLILFDWLRQ￿ WKH
H[SDQVLRQ￿ RI￿ WKH￿ HGXFDWLRQDO￿ EXGJHW￿ LV￿ ILQDQFHG￿ DJDLQVW￿ RWKHU￿ SXEOLF￿ JRRGV￿ VR￿ DV￿ WKH
JRYHUQPHQW￿H[SHQGLWXUH￿UHPDLQHG￿XQFKDQJHG￿QR￿ILVFDO￿LQVWUXPHQWV￿DUH￿XVHG￿￿￿7KH￿GHWDLO￿RI
WKHP￿DUH￿￿$￿￿±￿WUDGH￿OLEHUDOL]DWLRQ￿DQG￿￿￿￿￿￿LQFUHDVH￿LQ￿WKH￿EXGJHW￿RI￿HGXFDWLRQ￿￿$￿￿±
WUDGH￿ OLEHUDOL]DWLRQ￿ DQG￿ DQ￿ LQFUHDVH￿ LQ￿ WKH￿ EXGJHW￿ RI￿ EDVLF￿ HGXFDWLRQ￿ HTXLYDOHQW￿ ￿LQ
PRQHWDU\￿WHUPV￿￿WR￿D￿￿￿￿￿￿LQFUHDVH￿LQ￿WKH￿RYHUDOO￿EXGJHW￿￿$￿￿±￿WUDGH￿OLEHUDOL]DWLRQ￿DQG￿D




















LPSURYHV￿ EXW￿ YHU\￿ GLIIHUHQW￿ DFURVV￿ OHYHOV￿ DFFRUGLQJ￿ WR￿ WKH￿ DOORFDWLRQ￿ RI￿ WKH￿ DGGLWLRQDO
UHVRXUFHV￿￿6WUDWHJ\￿$￿￿LV￿WKH￿OHVV￿FRQIOLFWLQJ￿DV￿VKRZQ￿LQ￿WDEOH￿￿￿￿,QFUHDVLQJ￿SURSRUWLRQDOO\
WKH￿EXGJHW￿IRU￿WKH￿ZKROH￿V\VWHP￿￿VFHQDULR￿$￿￿￿IDYRXUV￿DQ￿LQFUHDVH￿LQ￿WKH￿SURGXFWLYLW\￿RI












$ $￿ $￿ $￿
(
¸
￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
T
˝
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7KH￿ UHVXOWLQJ￿ HIIHFWV￿RQ￿WKH￿ SURGXFWLRQ￿ RI￿ HQGRZPHQWV￿ DUH￿ SUHVHQWHG￿ LQ￿ 7DEOH￿ ￿￿￿ 7KH
IDYRXUDEOH￿ HQYLURQPHQW￿ IRU￿ WKH￿ SURGXFWLRQ￿ RI￿ VNLOOV￿ JHQHUDWHG￿ E\￿ WUDGH￿ OLEHUDOL]DWLRQ
￿VFHQDULR￿$￿￿SURGXFH￿D￿PLOG￿FKDQJH￿WKH￿FRPSRVLWLRQ￿RI￿WKH￿RXWSXW￿RI￿HGXFDWLRQ￿WRZDUGV






















$ $￿ $￿ $￿
6NLOOHG ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
8QVNLOOHG ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿
,QIRUPDO ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿















































































































































$ $￿ $￿ $￿
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VLPXODWLRQV￿ ILQG￿ WKDW￿ JURZWK￿ HIIHFWV￿ DUH￿ KLJKHU￿ IRU￿ WKRVH￿ WKDW￿ UHGXFH￿ WKH￿ LQWHUQDO


















7KH￿ VLPXODWLRQV￿ VKRZ￿ WKDW￿ H[SDQGLQJ￿ WKH￿ SURYLVLRQ￿ RI￿ SXEOLF￿ HGXFDWLRQ￿ GRHV￿ SURGXFH
JURZWK￿ HIIHFWV￿￿ KRZHYHU￿￿ WKHVH￿ DUH￿ QRW￿ GUDPDWLF￿￿ 6LPLODUO\￿￿ 7HPSOH￿ ￿￿￿￿￿￿￿ UHYLHZLQJ












&DUWLJOLD￿￿ )￿￿ ￿￿￿￿￿￿￿￿ ³&UHGLW￿ FRQVWUDLQWV￿ DQG￿ KXPDQ￿ FDSLWDO￿ DFFXPXODWLRQ￿ LQ￿ WKH￿ RSHQ
HFRQRP\´￿￿-RXUQDO￿RI￿,QWHUQDWLRQDO￿(FRQRPLFV￿YRO￿￿￿￿￿











0DQQLQJ￿￿ 5￿￿ ￿￿￿￿￿￿￿￿ ³7UDGH￿￿ (GXFDWLRQ￿ DQG￿ *URZWK￿￿ WKH￿ 6PDOO￿&RXQWU\￿ &DVH´￿
,QWHUQDWLRQDO￿(FRQRPLF￿5HYLHZ￿￿YRO￿￿￿￿￿￿QR￿￿￿￿
0DWXYX￿￿ -￿￿ ￿￿￿￿￿￿￿￿ ³&RPSRVLWLRQ￿ RI￿ *RYHUQPHQW￿ ([SHQGLWXUH￿￿ +XPDQ￿ &DSLWDO
$FFXPXODWLRQ￿￿ DQG￿ :HOIDUH´￿￿ ,QWHUQDWLRQDO￿ 0RQHWDU\￿ )XQG￿ :RUNLQJ￿ 3DSHU￿ VHULHV
:3￿￿￿￿￿￿￿
0(0)2'￿ ￿￿￿￿￿￿￿￿ ³(O￿ &LFOR￿ %DVLFR￿ \￿ OD￿ H[SHULHQFLD￿ SLORWR￿￿ 8Q￿ DQDOLVLV￿ GHVGH￿ ORV













:RUOG￿ %DQN￿ ￿￿￿￿￿￿￿￿ ³8UXJXD\￿￿ 6RXUFHV￿ RI￿ *URZWK￿￿ 3ROLFLHV￿ IRU￿ WKH￿ 'HYHORSPHQW￿ RI
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7KH￿ YDOXHV￿ RI￿ WKH￿ SDUDPHWHUV￿ RI￿ WKH￿ &(6￿ IXQFWLRQ￿ IRU￿ ERWK￿ KRXVHKROGV￿ ￿￿￿ DQG￿ ￿￿
UHSUHVHQWLQJ￿ WKH￿ ODERXU￿OHLVXUH￿ FKRLFH￿ DUH￿ SUHVHQWHG￿ LQ￿ WDEOH￿ $￿￿￿￿ 7KH￿ HODVWLFLW\￿ RI
VXEVWLWXWLRQ￿ ￿V ￿￿ DQG￿ WKH￿ VKDUH￿ RI￿ FRQVXPSWLRQ￿ ￿D ￿￿ DUH￿ JLYHQ￿￿ ORZHU￿ YDOXHV￿ RI￿ WKH
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ODERXU￿￿ DQG￿ WKH￿ DPRXQW￿ RI￿ UHVRXUFHV￿ DOORFDWHG￿ WR￿ HDFK￿ RQH￿ ZLOO￿ EH￿ VXEMHFW￿ WR￿ SROLF\
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